Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.046; wR factor = 0.117; data-to-parameter ratio = 25.1.
In the title molecular salt, C 23 H 30 N 4 2+ Á2PF 6 À , the central benzene ring of the cation makes dihedral angles of 89.80 (8) and 85.23 (7) with the pendant imidazole rings. In the crystal, the cations and anions are linked by numerous C-HÁ Á ÁF hydrogen bonds, thereby forming a three-dimensional network.
Related literature
For further details of imidazol-2-ylidenes, see: Arduengo et al. (1991) ; Scott & Nolan (2005) ; Scholl et al. (1999) . For a related structure, see: Villegas et al. (2005) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The asymmetric unit of the title compound, (Fig. 1) , consists of one 2,4-Bis(3-allylimidazolium-1-ylmethyl)mesityleninium dication and two hexafluorophosphate anions. The central benzene (C8-C13) ring makes dihedral angles of 89.80 (8)° and 85.23 (7)° with the terminal imidazole (N1/N2/C4-C6)/(N3/N4/C15-C17) rings. The P-F distances in the anion are in the range 1.5906 (9)-1.6161 (9) Å. This values agree with a previously reported crystal structure (Villegas et al., 2005) .
D-HÁ
In the crystal (Fig. 2 ) of (I), the cations and anions are linked via intermolecular C-H···F (Table 1) hydrogen bonds forming a three-dimensional network.
Experimental
A mixture of imidazole (0.9 g, 13.2 mmol) and sodium hydroxide (0.5 g, 12 mmol) in DMSO (5 ml) was heated to 90°C for 2 hr. The mixture was cooled to room temperature using a water bath. To this mixture, a solution of 2,4-bis(bromomethyl) mesitylene (2 g, 6.5 mmol) in DMSO (10 ml) was added. The mixture was then heated to 40°C for 1 hr, then poured into water (40 ml) followed by cooling in ice. The precipitate formed was collected, washed with water, and recrystallized from methanol/water to give product A (1,3-bis(N-imidazole-1-yl methyl) benzene) as a white solid (1.39 g, 56%). Furthermore, a mixture of A (0.5 g, 1.3 mmol) and allyl bromide (0.4 g, 3.3 mmol) in acetonitrile (30 ml) was refluxed at 90°C for 24 hr. The solvent was removed under reduced pressure to give a pale-brown oil. The resulted bromide salt was converted to its hexafluorophosphate salt by metathesis reaction using KPF 6 (0.2g, 1.1 mmol) in 20 ml of methanol. The precipitate formed was collected and washed with distilled water (2 × 5 ml) and then recrystallized from acetonitrile to give colorless solid (0.41g, 87%). Colourless blocks of (I) were obtained by slow evaporation of the salt solution in acetonitrile at room temperature.
Refinement
Atoms H1A, H2A, H2B, H19A, H20A and H20B were located from a difference Fourier maps and refined freely [C-H = 0.96 (2)-1.01 (2) Å]. The remaining H atoms were positioned geometrically [C-H = 0.93-0.97 Å] and were refined using a riding model, with U iso (H) = 1.2 or 1.5 U eq (C). A rotating group model was used for the methyl group. The highest residual electron density peak is located at 0.78 Å from P1 and the deepest hole 0.56 Å located at from P2. Symmetry codes: (i) x, y, z−1; (ii) x+1/2, −y+1/2, z−1/2; (iii) −x+1, −y, −z; (iv) −x+1, −y, −z+1.
supplementary materials sup-10 
